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Curriculum Based Program

A River Runs Through It; Aquatic Ecology
In this program, students will be introduced water ecology.
Curriculum Based Topics:
Water Cycle, Water quality, Adaptations
Background Information:
Water is a non-renewable resource. It cycles through our system in the forms of clouds,
precipitation, ground water, streams and rivers, oceans, plants and animals. A single drop
of water in a water bottle today may have been a drop drunk by dinosaurs, it might have
been part of the glaciers at one time, and it could have been in the ocean when Columbus
crossed it.
Conserving and protecting our water from pollution is vital to us as well as to the
environment. Once in the water cycle, pollution can often travel, affecting the entire
system. For example pollution can be picked up by rain and carried to a hillside. The
pollution will then seep into the ground and soil water or runoff into a stream or lake.
Plants soak up the water from the soil, and animals drink it from the streams. The
pollution can be transferred in the water. One area that often acts as water cleaner is a
wetland.
Audience: Grades 4-6.
Length: 1.5 Hours.
Location: Peirce Barn (2401 Tilden Street, NW) or Peirce Mill
Students per group: maximum of 30
Chaperones per group: 3-5
Curriculum Based, Based on D.C. Science Standards:

- GRADE 4- Explain the water cycle

- GRADE 4- Describe how animals have different structures that serve different functions
in growth, survival, reproduction
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- GRADE 4- Explain how life cycles are different for different organisms

- GRADE 4- Explore adaptations animals make that help them meet their needs for
survival

- GRADE 4- Use tools and lab apparatus to observe and measure physical properties
Objectives: By the end of the program, students will be able to;

1. Explain the water cycle and its major components.

2. Relate one way a wetland is beneficial.

3. Identify three animals that live at least part of their live in water.

4. Describe in their own words the history of water pollution and its impact on the
environment.

5. Give an example of how polluted water can effect humans.

Safety and Resource Management Message:
1. Please do not harm, harass, or remove any native plants, animals, or historic
artifacts from the park.

Books for the Classroom:

1) Come a Tide. Lyon, George Ella. Orchard. 1993.
Flooding and country life

2) Something Beautiful. Wyeth, Sharon Dennis. DRAGONFLY. 2002.
When a little African American girl living in a big city goes looking for something beautiful
in her neighborhood, she finds beauty comes in many different forms.

3) House is Not a Home. Liersch, Anne. NorthSouth. 1999.
Badger offers to help the other animals build a house to keep them warm and cozy for the
coming winter, but his attitude of perfection drives his friends away.

4) Before and After: A Book of Nature Timescapes. Thornhill, Jan. National Geographic.
1997.

5) What Rot!: Nature's Mighty Recycler. Ring, Elizabeth. Millbrook. 1996.
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Pre-visit Activities:

1) Water Sample Activity

1. Fill an aquarium with 5 gallons of water, or bring in five-gallon jugs of water. This
represents the total amount of water in our ecosystem, the Earth.

2. Remove 2.25 cups of water. This is the total supply of freshwater on Earth. Pour into
container #1. Ask group what kind of water is left in the aquarium. (salt water)

3. Take 1.75 cups of water from container #1 and places it in container #2. This represents
the water locked up in polar ice caps, glaciers, topsoil, and suspended in the atmosphere.

4. There is 0.5 cups of water left in container #1. Remove half (.025 cups). This water
represents the water that is either inaccessible or polluted. The remaining five drops or so

represent the fresh water supply that is available and useable to people.

5. What does this tell you about how we should use our water resources? Ask the group
how they can use water more wisely. How can they conserve water?

2) I Need Water
1. Ask the students to estimate how much water they use in a day.

2. At the start of class, put a bucket beneath a faucet and allow it to drip slightly. At the end
of class check it to see how much water a leaking faucet can waste.
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Post-visit Activities:

1) How Do You Measure Up?
1. Ask each student to complete the attached questionnaire "How Do You Measure Up?"

2. Each student will compare their Total Score to the back to find out how he or she
measured up.

3. Use the students' scores to find the high, low, average and median score of the class.
4. Discuss some of the ways students can help lower their total water use.

2) Take the Litmus Test!

With a simple test you can discover what acids you use everyday.

Main Activity

Using a special kind of paper called litmus paper, you will test some common solutions.
Litmus or pH paper is an indicator paper that turns different colors depending how acidic
or basic a solution is.

Materials

- Measuring cups
- Water

- 4 glasses or jars

- Lemon juice

- Ammonia

- Baking Soda

- Cola soft drink

- Litmus paper

1. Put 250 ml of water in each glass or jar. Label the jars A, B, Cand D.

2. Add 10 ml of lemon juice in A; 10 ml of ammonia in B; one gram of baking soda to C, and
10 ml of cola to D.

3. Dip a separate piece of litmus paper into each container. Compare your results to the
color chart included with your litmus paper.

Questions

1. Were you surprised by the pH level of the cola? What about the ammonia?
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2. Can you name other acidic solutions? What about base or alkali solutions?

3. What happens if you mix an acid and a base together? What does the litmus paper look
like?

Other Activity Ideas:

1) Compare the ingredients on the labels of various antacids. Do they have any common
ingredients? Are these products acids or bases? When do you use these products? What
other acids and bases are found in medicine?

2) Put a piece of chalk into a jar of vinegar. Observe what happens to the chalk. Put a piece
of limestone into another jar of vinegar. What happens to the liquid? Are any gasses being
released? Could acid rain have the same effect on buildings and roadways?

3) Watch the newspapers for two weeks and clip out any articles on air, water or land
pollution. What are people doing about these environmental problems? If this is a global
issue, how can everyone work together to help the environment? What can you do?

4) Choose three of the same size and type of plant for an experiment. Make sure that they
are in the same size pots and have equal amounts of sunshine and liquid. Over a one to
two week period, water plant A with just water, plant B with water and lemon juice and
plant C with water and baking soda. Record your observations. Which plant looks the
healthiest? Is there any damage to the plant that received baking soda?

3) Making a Water Sampler
This lesson developed by Reach Out!

Materials

Each water sampler requires:

1. 1/2 gallon plastic milk jug or bleach container
2. Rubber stopper or cork

3. Eyebolt, nut and 2 washers

4.1/8 inch diameter rope

5. Twine

6. Brick

7. Drill

8. Scissors
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9. Magnifiying glass, microscope

Room Preparation: Need space to assemble water sampler

Safety Precautions: Suggest an adult drill holes through rubber stoppers or corks
Activity

Individuals or partners make a water sampler.

1. Put an eyebolt, with a washer on top, through the rubber stopper or cork.

2. Tighten the eyebolt with the nut and washer on the bottom.

3. Tie a brick to the handle of the jug with heavy rope to lower and anchor the jug in
water.

4. Tie the stopper or cork to the handles of the jug with twine (give a little slack). Allow
enough twine for the jug to be lowered to the depth of water to be sampled.

5. Place stopper or cork firmly in jug.

6. To use, lower the twine to the desired depth. Jerk to remove the stopper or cork from
the jug.

7. Let jug fill up with water.

8. Bring up jug.

9. Observe what you have with your eyes, magnifying glass, and microscope.
Additional Activity

Plan an outing to use water samplers. Collect water and put rubber stopper or cork back
in jug to contain water. Have students observe using just their eyes, using a magnifying
glass, and then samples of water under a microscope.

Cool Facts About Water

HOW MUCH WATER IS THERE? - APPROX. 326,000,000 cubic miles

nn

Of this, the ocean has 317,000,000

nn

Leaving 9,000,000

nn

Of this, icecaps and glaciers have 7,000,000
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nn

Leaving 2,000,000

nn

Of this, the subsurface groundwater 2,000,000
Leaving 0???

Since the above numbers were rounded, the numbers that follow are almost infinitely
insignificant. Yet on them, our lives depend:

Freshwater lakes have 30,000 cubic miles

nn

Saline lakes and inland seas have 25,000

nn

Soil moisture has 16,000

nn

The atmosphere has 3,100

nmn

And rivers and streams have only 300

A single drop of water contains 1,700,000,000,000,000,000 (1.7 quintillion)
molecules

One mathematician has calculated that if Columbus spilled a glass of water into the sea
back in 1492- and if that glass of water was by now thoroughly mixed in all the oceans and
rivers of the world, then "every glass of water drawn from every faucet in the world would
contain as many as 250 molecules from the original water Columbus had spilled from his
glass."
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